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FOOD-ANIMAL PRACTICE 



Controlling coccidiosis 
in neonatal pigs 



Isospora suis is responsible for significant losses among piglets because 
damage to the intestinal mucosa frequently precedes diagnosis. Here are the 
techniques you'll need to prevent the problems associated with this pathogen. 



RODERICK C. TUBBS, DVM 

College of Veterinary Medicine 
Mississippi State University 
Mississippi State. Mississippi 39762 



During the past decade, 

neonatal diarrhea due to the coccid- 
ium Isospora suis has become a sig- 
nificant problem in the U.S. swine 
industry. Epidemiologic studies 
have revealed the organism's pres- 
ence in all types of management 
systems and farrowing facilities. 1 " 5 
From July 1, 1982, until June 30, 
1983, /. suis was the most common- 
ly isolated enteric pathogen from 
nursing pigs necropsied at the Illi- 
nois State Diagnostic Laboratory." 

Treating clinically affected pigs 
is unrewarding because the sexual 
stages of the organism are refrac- 
tory to treatment, and by the time 
a diagnosis is made, the intestinal 
mucosa is irreversibly damaged. 7 
Controlling the organism, there- 
fore, is the only recourse to pre- 
vent significant losses. 

Diagnosing infection 

Because /. suis does not respond to 
antibiotics or other treatments for 
neonatal diarrhea, a correct diag- 
nosis is essential in order to insti- 
tute preventive measures. In addi- 
tion to the history, clinical signs, 
gross pathology, and histopatholo- 
gy, a diagnosis is based on stained 
impression smears or smears made 
from mucosal scrapings. 8,9 Fecal 
examinations may be helpful occa- 
sionally, but they are not consis- 
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tently reliable diagnostic tools for 
clinical coccidiosis in pigs. 

The typically described history is 
diarrhea that is unresponsive to 
antibiotic treatment, primarily in [ 
five- to 14-day-old piglets. 1 ^ 119 -} 
Six- to 10-day-old pigs are most 
commonly affected. 11,11 Healthier 
pigs within a litter are often affect- 
ed first* In the early stages of in- 
fection, pigs become less active, 
choosing to lie near a heat source.* 
Morbidity is variable but may 
reach 100 percent. Mortality is usu- 
ally low but may increase tremen- 
dously when other enteric patho- 
gens are present. 8,11 ' 12 

Reportedly, infection peaks in 
late summer and early fall (July 
August, September). 0 ' 11 The pri 
mary clinical sign is diarrhea, 
which usually is pasty at first, but 
which rapidly becomes fluid, last- 
ing up to five or six days if the pig 
survives the episode. Dehydration, 
weight loss, and unthriftiness are 
consistent clinical signs. Sporadk 
vomiting may occur, and stunting 
is often a sequela. 

Fecal flotations are not reliable 
diagnostic tests in clinical cases of 
coccidiosis. Negative results are 
meaningless, and although positive 
results are significant, they are no! 
often obtained until the disease ha? 
progressed to an advanced stage. 

j 



Fecal exams may be useful in 
screening for the organism's pres- 
ence, or in estimating its preva- 
lence in a herd, 0 but they cannot be 
relied upon in an outbreak. 

If fecal exams are performed and 
coccidian oocysts are found, they 
may be identified as /. snis by the 
presence of one of the following: 1) 
one or more "hazy bodies" beneath 
the oocyst cell wall when the oocyst 
is in the unsporulated stage, or 2) a 
two-celled sporoblast when the oo- 
cyst has sporulated. 

The presence of either hazy bod- 
ies, the two-celled sporoblast, or 
both in a fecal flotation test is diag- 
nostic for /. suis. By using these 
criteria, a practitioner can avoid 
taking the time and trouble neces- 
sary for sporulation of the organ- 
ism in the laboratory. 8 

Gross lesions of coccidiosis can- 
not be distinguished from those of 
other enteric pathogens found in 
baby pigs. A fibrinonecrotic, diph- 
theritic pseudomembrane in the ile- 
um or jejunum is considered the 
classic lesion, but this change is 
found only in severe cases. 8, 11,18,14 



Other gross lesions may include 
thin-walled, hyperemic, fluid-filled 
small intestines; empty lacteals; 
milk curd in the stomach; and en- 
larged mesenteric lymph nodes. 15 

Histopathology is a reliable and 
widely used diagnostic method, but 
the process is time-consuming and 
expensive. 8,9 Histopathologic le- 
sions include multifocal villous at- 
rophy and blunting in the ileum and 
middle and lower jejunum, and the 
presence of endogenous stages of 
the organism within parasitophor- 
ous vacuoles beneath the nucleus of 
villous epithelial cells. 5 

Mucosal impression smears and 
smears of mucosal scrapings are re- 
liable, rapid, inexpensive, and 
practical techniques for diagnosing 
coccidiosis in pigs. Stained smears 
from the jejunum and ileum (Diff- 
Quick Stain Set — Harleco) will 
contain both asexual and sexual 
stages of the organism. The most 
common forms are the merozoites, 
which are dark staining and cres- 
cent- to comma-shaped. 

Smears should be made from 
grossly affected areas or from sev- 



eral different segments if gross 
changes are not evident. Always 
examine more than one pig and do 
not use pigs that have been dead 
for more than a few minutes. 8,9 

Diagnosing /. suis during an out- 
break of diarrhea can be difficult; 
therefore, you may need to com- 
bine diagnostic procedures to dif- 
ferentiate coccidiosis from other 
pathogens commonly associated 
with the porcine neonatal diarrhea 
complex: Rotavirus, transmissible 
gastroenteritis virus, E. coli, Clos- 
tridium perfringens type C, and 
Strongy hides ransomi. 

Prevention and control 

Sanitation effective enough to re- 
duce the exposure of baby pigs to 
infective organisms is the basis for 
prevention and control of diarrhea 
due to /. sms. Sanitation begins 
with the sow before it enters the 
farrowing house. The sow should 
be scrubbed with a mild disinfec- 
tant, and farrowing crates should 
be cleaned thoroughly and disin- 
fected between groups of sows. 
Both physical cleaning and the 



Controlling coccidiosis: The recommended practices 



Based oh the current knowledge of the epidemiology 
of Isospora suis, the following practices have been 
suggested as control methods for porcine neonatal 
coccidiosis: 8,19 

1. Correct diagnosis is essential. Distinguish /. suis 
from other pathogens of the neonatal swine diar- 
rhea complex. Antibiotics are not effective against 
infection with /. suis. 

2. Limit access by workers to farrowing crates; this will 
slow down or perhaps prevent crate-to-crate 
spread of /. suis oocysts. 



3. Wash farrowing crates thoroughly to remove fecal 
material and then disinfect them between groups of 
sows. Steam cleaning after washing is recommend- 
ed. Commercial bleach or ammonia solutions (50% 
aqueous) appear to be the most effective disinfec- 
tants. Do not mix bleach and ammonia. Because 
these solutions can be irritating to skin and mucous 
membranes, they should be used with care. 

4. If sows are the major source of /. suis contamina- 
tion, add coccidiostats to sow rations two to three 
weeks before farrowing and throughout lactation. 
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FOOD-ANIMAL PRACTICE 



Porcine neonatal coccidiosis (cont'd) 

E 

| . 



use of disinfectants are important, 
because disinfectants will not pene- 
trate organic material and coccidial 
oocysts resist many common disin- 
fectants (Tables 1 & 2). 16 Commer- 
cial bleach or ammonia solutions 
(50% aqueous) appear to be the 
most effective disinfectants. Steam 
cleaning, high-pressure water, and 
direct heat — followed by concen- 
trated disinfectants allowed to re- 
main unrinsed for several days be- 
fore sows enter the unit — are mea- 
sures that have been used with 
some degree of success. 8,10, 1 ' 

Once the sow has entered the 
crate, fecal material should be re- 
moved daily. Daily removal of oo- 
cysts will decrease the exposure 
risk to baby pigs. 18 Limiting the 
movement of workers among far- 
rowing crates and houses (by as- 
signing a single worker to a house 
or group of crates) will slow or pre- 
vent the spread of the organisms. 

Medicating baby pigs to control 
coccidiosis has been attempted, but 
to be effective the medication must 
begin before clinical signs of dis- 
ease are seen. This means institut- 
ing a preventive regimen at one to 
three clays of age. Amprolium has 
been used most commonly for this 
purpose, but decoquinate and sulfa- 
quinoxaline also have been used, 
with mixed results. 1,14,19 - 22 

Using these medications for pre- 
vention also requires either a sepa- 
rate water line to the baby pigs, or 
individual daily dosing. Producers 
usually cannot or will not dose baby 
pigs individually each clay, and the 
amount of water that a nursing pig- 
let drinks in the first few days of 
life may be insufficient to deliver an 
effective dose of medication. 

Another possible control of coc- 



TABLE 1 

Results of Sporulation of Isospora suis Oocysts 
in Household Disinfectants* 



Sporulated (%) 



After 60 Hours After 1 20 Hours 



Dichromate 2.5%" 

Sulfuric acid 2%** 

Household ammonia 100% 

Household ammonia 50% 

Household ammonia (8 oz/gal water) 

Household ammonia (2 oz/gal water) 

Lysol (4 oz/gal water) 

Chlorox100% 

Chlorox 50% 

Chlorox (8 oz/gal water) 

Chlorox (1 oz/gal water) 



86 


90 


82 


84 


0 


0 


0 


0 


0 


5 


55 


77 


8 


12 


0 


0 


15 


0 


63 


68 


86 


88 



'Table taken from Reference 16. 

'•These products served as control solutions for sporulation. 



TABLE 2 

Results of Sporulation of Isospora suis Oocysts 
in Commercial Disinfectants* 

Sporulated (%) 



After 60 Hours 



After 120 Hours 



Dichromate 2.5%** 
Sulfuric Acid 2%** 
Environ 100% 

Environ (0.5 oz/gal water)*** 
DCR100% 

DCR(1 oz/gal water)*** 
IOFEC-80 50% 
IOFEC-80(1 oz/5 gal water)** 
Nolvasan 100% 
Nolvasan 50% 



86 
82 
3 
82 
54 
87 
85 
86 
93 
81 



90 
84 
0 
77 
20 
84 
63 
89 
90 
84 



'Table taken from Reference 16. 

•These products served as control solutions for sporulation. 
'The manufacturer's recommended dilution. 
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FOOD-ANIMAL PRACTICE 



Porcine neonatal coccidiosis (cont'd) 



cidiosis involves feeding coccidios- 
tats to sows, beginning three 
weeks before farrowing and con- 
tinuing during lactation. Ampro- 
lium, decoquinate, and monensin 
have been used, producing differ- 
ent results that could be due to dif- 
ferences in coccidiostats, varying 
dosage regimens, or to different 
degrees of sanitation among 
farms. 1^.11.12.14,22 R ghould be nQt _ 

ed, however, that no coccidiostats 
are FDA-approved for use in sows 
or baby pigs. Difficulties in devel- 
oping an experimental model, in 
determining the exact source of the 
organism to the baby pig, and in de- 
veloping a practical delivery sys- 
tem to the target animal (the neo- 
nate), have interfered with re- 
search efforts in this area. 

In the field, monensin at 60 to 
100 g/ton of feed seems to be more 
effective than other coccidiostats 
used in this manner, although no 
scientific documentation supports 
this idea. Nor are there any pub- 
lished studies determining opti- 
mum dose levels and efficacies of 
various coccidiostats when fed in 
sow rations. Despite the wide- 
spread belief that sows are the 
source of oocysts in baby pigs, it is 
rare to find a sow shedding /. suis 
(<1% in published surveys), and 
transmission of the organism from 
sows to pigs has not been docu- 
mented. 2 ' 4 ' 9 ' 17 ' 19 

Control has been achieved on at 
least one total confinement, far- 
row-to-finish swine farm which 
made combined use of washing, 
phenol disinfection, steam cleaning 
of farrowing houses, and treatment 
of sows with amprolium before far- 
rowing and during lactation. 17 - 23 It 
is impossible to attribute the ob- 
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served improvement to any one of 
these methods. It has been sug- 
gested that the improvement seen 
on farms where coccidiostats are 
used may be due to the producer's 
increased awareness and strict 
cleaning and sanitation practices. 2 

The need for diligence 

Neonatal coccidiosis, now a signifi- 
cant problem in the U.S. swine in- 
dustry, is widespread, occurring in 
all types of facilities and manage- 
ment systems and under apparent- 
ly adequate sanitation programs. 
Correct diagnosis and differentia- 
tion from other enteric pathogens 
of neonatal pigs is essential. Treat- 
ment of clinically affected pigs is 
usually unrewarding. 

Control of the organism requires 
thoroughness and diligence, and 
above-average sanitation. Further 
study is needed on the sow's role in 
transmission and on the efficacy of 
coccidiostats in sow rations. At this 
point, it appears that a clean envi- 
ronment and thorough sanitation 
and disinfection are the most im- 
portant factors in preventing and 
controlling the disease. 
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